Desmin stimulates differentiation of cardiomyocytes and up-regulation of brachyury and nkx2.5.
Desmin contributes to structural integrity and function of the myocardium but its function seems to be redundant in early cardiomyogenesis in the desmin null mouse model. To test the hypothesis that desmin also plays a supportive role in cardiomyogenic commitment and early differentiation of cardiomyocytes we investigated cardiomyogenesis in embryoid bodies expressing different desmin alleles. Constitutive expression of desmin and increased synthesis during mesoderm formation led to the up-regulation of brachyury and nkx2.5 genes, accelerated early cardiomyogenesis and resulted in the development of large, proliferating, highly interconnected, and synchronously beating cardiomyocyte clusters, whereas desmin null cardiomyocytes featured an opposite phenotype. In contrast, constitutive expression of amino-terminally truncated desmin(Delta1-48) interfered with the beginning of cardiomyogenesis, caused down-regulation of mesodermal and myocardial transcription factors, and hampered myofibrillogenesis and survival of cardiomyocytes. These results provide first evidence that a type III intermediate filament protein takes part in regulating the differentiation of mesoderm to cardiomyocytes at the very beginning of cardiomyogenesis.